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Electrostatic Filter for Flue Gases 



The invention relates to an electrostatic filter for a flue 
gas, for the exhaust gas of heating plants in particular 

The increase in non-industrial heating plants, of oil-fired 
heating in particular, as well as the justified demands for 
maintaining the purity of the atmosphere also make it 
advisable to clean the exhaust gases originating from non- 
industrial heating plants. In order to be accepted, a 
precipitator suitable for this purpose must in particular be 
economical to acquire and to maintain. 

Electrostatic filters for the precipitation of incombustible 
and unburned solid and liquid particles from flue gases 
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produced during the combustion of solid, liquid and gaseous 
fuels are known in various embodiments. Known in particular 
are two-stage electrostatic filters operated at high 
voltage, which include a filter chamber having an inlet 
opening for the gas to be cleaned at the foot of the chamber 
and a discharge opening for the cleaned gas at the head of 
the chamber and several grounded, tubular precipitating 
electrodes situated in the chamber at a distance from one 
another extending in the flow direction of the gases and 
energized electrodes situated concentrically within them, 
which have corona discharge points at their open ends facing 
the inlet opening for the gas. In the non-homogeneous 
electrical corona field of the ionization zone of these 
filters, the solid and/or liquid particles contained in the 
gas to be purified have unipolar charges and are 
precipitated out of the gas in the homogeneous static field 
of the precipitation zone. 

The filters roust be cleaned from time to time, meaning that 
the particles deposited on the precipitating eletrodes must 
be removed. In industrial plants, this is done by shaking or 
beating, using devices installed specifically for that 
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purpose or even by washing the filter. The known cleaning 
measures are too expensive for non-industrial use. I„ 
particular, sticky residues from the combustion of liquid 
fuels can only be removed incompletely in this manner. In 
addition, the washing of such a filter raises wastewater 
problems . 

The object of the present invention is to create an 
electrostatic filter for the precipitation of solid and 
liquid particles from the exhaust gas of non-industrial 
heating plants in particular, the acquisition and 
maintenance costs of which are kept within reasonable limits 
and which are easy to service. 

According to the present invention, the objective is 
attained using an electrostatic filter which is made up of a 
filter chamber having an inlet, opening for the gas to be 
cleaned at the bottom of the chamber, an outlet opening for 
the cleaned gas at the top of the chamber, several grounded, 
tubular precipitating electrodes situated in the chamber at 
a distance from one another, extending in the flow direction 
of the gases, and energized electrodes situated 
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concentrically within them, which have corona discharge 
points- at their ends facing the inlet opening for the gas, 
characterized in that all energized electrodes positioned on 
a frame extending above the precipitating electrodes and 
suspended in the precipitating eletrodes can be removed 
jointly from the filter chamber after a hood sealing the 
filter chamber is lifted off. 

The possibility provided according to the present invention 
of removing the energized electrodes from the opened filter 
chamber makes it possible to clean both the energized 
electrodes and the precipitating eletrodes by hand, using 
brushes designed in an appropriate manner, i.e., with the 
least equipment expense, and in a more thorough manner than 
is possible with customary cleaning measures. The individual 
electrodes may be scrubbed in succession using a single 
brush; however, it is also possible to clean several 
electrodes, or the entire electrode bundle, if necessary, at 
once using appropriate brush sets. 

In another embodiment of the invention, the ends of the 
precipitating eletrodes facing the outlet are widened and 
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the widened ends of the precipitating eletrodes are in flush 
contact with one another, covering the intermediate spaces 
between then,, and are enclosed by a sleeve, which screens 
the regaining space between the filter chamber wall and 
electrode bundle so that the all of the gas inevitably 
forced to flow through the precipitating eletrodes is 
subjected to cleaning. Advantageously, the precipitating 
eletrodes are expanded to form a hexagonally shaped bundle 
This results in the greatest packing density of the 
electrodes and thus the optimal remaining flow cross- 
section. 

The function of the electrical conductor for the energized 
electrodes may be taken over by the common mounting for the 
electrodes supported on insulators situated in the filter 
chamber, namely the frame and the crossbeams situated on it 
that support the electrodes. 

For safety reasons, a switch interrupting the electrical 
connection between the energized electrodes or the frame 
supporting the electrodes and the voltage source when the 
hood is lifted off can be assigned to the hood sealing the 
filter chamber. 
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In order for the abraded particles from the precipitating 
eletrodes to be removed from the filter chamber, the bottom 
of the filter chamber advantageously goes into a funnel 
having a slide gate, from which the abraded particles may be 
filled into paper bags, for example. 

The filter is situated between the smoke flue and the 
chimney. A. choke valve provided on the inlet side can be 
used to interrupt the entry of exhaust gas into the filter 
chamber and a choke valve provided on the, outlet side can be 
used to interrupt the effect of the chimney draft on the 
filter chamber. A rectifier provided for that purpose 
supplies the high-voltage required for the energized 
electrodes. 

The filter can be designed individually for the combustion 
systems for which it is provided. Even though the filter is 
provided preferably for non-industrial heating plants, this 
does not rule out its use in industrial plants in which flue 
gases to be cleaned arise. 

The invention will be explained in greater detail on the 
basis of the drawings, in which: 
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Figure 1 shows a vertical section through the filter, 

Figure 2 shows a section along Line II-II in Figure 1, 

Figure 3 shows the top view of a precipitating 
eletrode. 

Figure 4 shows a view of the corona-discharge points 
of an energized electrode, 

Figure 5 shows a brush head for the precipitating 
electrodes, 

y Figure 6 shows a brush head for the energized 

electrodes. 

The filter includes a filter chamber 11, through which gas 
to be cleaned flows in the direction of the arrows drawn in 
Figure 2, the gas passing through annular zones 12 between 
the bundle of precipitating electrodes 13 situated in. the 
filter chamber 11 and energized electrodes 14 situated 
centrically in relation to precipitating electrodes 13. 
While passing corona discharge points 141 of energized 
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electrodes 14, the suspended matter present in the gas - 
solid and/or liquid particles as combustion products or 
residues from the incomplete combustion - have unipolar 
charges and the unipolar charged particles are then 
deposited onto the inside wall 131 of precipitating eletrode 
13. 

r Ih order to maintain the effectiveness of the filter, it is 
necessary from time to time to clean the precipitating 
.eletrodes 13 in particular, to which the precipitated 
particles are deposited. To this end, energized electrodes 
14 are provided to be removable from filter chamber 11 and 
accordingly from precipitating eletrodes 13, which allows 
precipitating eletrodes 13 to be cleaned using brushes 
according to Figure 5 and energized electrodes 14 using 
brushes according to Figure 6. The removal of energized 
electrodes 14 from the filter chamber 11 is made possible in 
that the top part of the filter chamber 11 is designed as a 

^removable hood 111, and energized electrodes 14 are 
suspended together on a support construction consisting of a 
frame 16 and crossbeams 161 situated on it, which can be 
removed from the filter chamber 11 after the hood 111 is 

gifted off. 
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Energized electrodes 14 are connected directly to the 
voltage source, not shown, by conductive crossbeams 161 and 
a conductive frame 16, which is connected (17) to the 
voltage source For reasons of safety, care is taken that 
contacts 162, 171 are disconnected when the hood 111 is 
lifted off. 

The outlet-side hexagonal widening 132 of bundled 
precipitating eletrodes 13 and their enclosure by a sleeve 
18, which fills the open space between the filter-chamber 11 
122 and the bundle of electrodes, assures that the entire 
amount of gas entering annular spaces 12 flows between 
precipitating eletrodes 13 and energized electrodes 14. 

The deposit brushed off from the precipitating eletrodes 13 
is collected into a funnel 113 formed on the filter chamber 
11, from which it may be filled, for example, into paper 
bags. 
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Claims 



ED ^ electrostatic filter comprised of a filter chamber 
having an inlet opening for the gas to be cleaned at the 
bottom of the chamber and a discharge opening for the 
cleaned gas at the top of the chamber and several grounded, 
tubular precipitating eletrodes situated in the chamber at a 
distance from one another, extending in the flow direction 
of the gases and energized electrodes situated 
concentrically within them, which have corona discharge 
points at their ends facing the inlet opening for the gas. 
wherein all energized electrodes positioned, on a frame 
extending above the precipitating eletrodes and suspended in 
the precipitating eletrodes can be removed jointly from the 
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filter chamber after a hood sealing the filter chamber is 
lifted off. 

2. An electrostatic filter according to Claim 1, 
wherein the ends of the precipitating eletrodes facing the 
outlet are widened and the widened ends of the precipitating 
eletrodes are in flush contact with one another, covering 
the intermediate spaces between them, and are enclosed by a 
sleeve, which screens the remaining space between the 
filter-chamber wall and the electrode bundle. 

3. An electrostatic filter according to Claim 2, 
wherein the precipitating eletrodes are widened to form a 
hexagonally shaped bundle. 

4. An electrostatic filter according to Claims 1 through 3 
wherein the frame provided over insulators situated in the' " 
filter chamber including the crossbeams supporting the 
energized electrodes and the crossbeams are the electrical 
conductors for the energized electrodes. 
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5 - An electrostatic fii+o*. 
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Blektrof uter fur fiauchgase 



Me Ertlna^s betrifft einen Bleitrof liter fOr Bauchgaa, 
insbesondere fur das Abgas von ffeisungsanlagen. 



Me Zunahae yon niohtindustrtellen Hei^ngsanlagen 
beeondere Ton (Jlheizungen, einereeito" 



, ins- 



«nd die berechtig- 
ten Porden^en nach Hei^lt^g dor Ataoaphtee and.rer- 
selts l egen ea nate> moh fflr elne Eeinl€nag . aer 



onB, tua 8loh* 



aorgen. Bin dafttr geeigneter Abeoheider 
einsutuhren, Insbeeondere prelswer* In der inechaf^ 
la der fftrterhaltung setn. 



and 
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dor Tarbrannons TOO feoteB> fl(lflBlgen ^ gasf3raIgea - 
Brannatattan antstahauaan Rauohgasen alna ia Terschle . 
de " ea bokannt. Bokannt stnd iMbeBon . 

aero »oiatn««,, Bl t Hoohap,^ b.triabanormoktro'- 
"Iter, beatehend «,. etaer H».4 MBr „ lt elner ^ 

W,t,8Ita « 101 las "tntganaa Oaa am ?ufi aer fir- 
mer una otner Anatrittawmnng f0r daB gerelnlgte Baa 

SO E ° Pf 4er Ka """ e * He^ahl von ta der K „«or 

1» Abatand TOaetean4er a^eo^eten, aiob to StrSnungs . 
rioataag aea Ga3 aa aratreckanaon. gaardatan, roartarrt- 
8 e» BiaaaraoWagaaUWroaan sa»ia konaantriaeb aarl* 
gooranatan apannangafObranaan BXaktxoaan, ata an Ibran 
*«ian. aar Btntrittanttfcnng fur aaa Gas aoga^atan Ba- 
den Sprnhapttsan an^atsan. x. Inno^genen aioktriaaban 
SSruhtald aor Smiaattoaasano ataaar Mltar wardan ata 
1» *» relatgandan Oaa enthalteaen fasten uad/oder naaal- 
«e» Partner Mtpolar anfgolaaen ^ ^ 

4 ana aa. Gas niadorgasobUgon. 

Wo mtar .^aon Ton Ze „ 2n Zalt g0?eta%t 
**«t aio an dan HiodaraabUgaoioktrndon abgaachiaaonan 
tliel ""^ Bei innaatrlallan inU- 

«^«. «» dorab Battel* oder at.p^ aittala 
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eigens dafttr instailierter Y 0 rrictatangen oder aber dnrch 
Waschen des Pilters. Kir den nichtindustriellen Biosatz 
sind die bekannten fieinigungsmaBnahmen zu aufwendig. Ins- 
besouaere klebende Bookstande ans der Verbrennnng fittest- 
ger Brennstoffe iasBen slch sat dieseWeise nur unvoll- 
Btandlg entfernen. Das Waschen elnes eolcben Pilters wirft 
euaem Abwasserproblene auf. 

Die der Brfindung zugrtmdeliegende Aufgabe iBt es, einen 
Eiektrofiiter filr die Abscheidung von f eaten and fltisei- 
gen PartHceln aue dem Abgas insbesondere von nicWrindustri- 
ellen EeizungBanlagen zu sohaffen, dessen Arischaffhngs- 
und Uhterhaltnngskosten slch In vertretbareu Greuzen hal- 
ten and. der leioht' zu warten 1st. 

Die Anfgabe wlrd erflndungBgemaB ait eineo mektrofilter 
gelfet, der ans einer Pilterkammer mlt elner Bintritts- 
6ffnung fur das zn reinigenae Gas am PnB der Rammer und 
elner AustrittsSf fnung fur das gereinlgte Gas am Xopf der 
Kamner und einer ttehrzahl von In der Kamoer 1» Abstand vdn- 
elnander angeordneten, slch In StrSmungsriohtang des Gases 
erstreckenden, geerdeten, rohrfgrmlgen Hiederschlagseiektro- 
den sowie konzentrisch darln angeordneten spaimungsxahrenden 



Elektroden j die an ihren freien, der BlntrittsoXfnung fOr 
das Gas sugewandten-Enden, Sprfinepltsen aufweisen, besteht 
and dadaroh gekeWiobnet 1st, dafl sSotliohe spannungs- 
ffihrende Elektroden an elneo slob oberhalb der Hieder- 
sohlageeiektroden erstreckenden Bahmen hangend in den Hie- 
derschlagselektroden nach Abbeben einer die Eilterkammar 
abschlieBenden Haube ana der Filter* am me r gemeinsam ent- 
nehmbar angeordnet 8ind. 

Die erfludungsgeoaB vorgesehene Mbglicbkeit der Entnehm- 
barkeit der spannungsfabrenden Elektroden aus der geSff- 
neten Pilterkammer erSffhet die Moglichkeit, sowohl die 
spannungafubrenden Elektroden ala men. die tfiederachlags- 
elektroden mit in entsprechender Yeise ansgeatalteten BQr- 
sten ron Hand, also mit geringstem apfcartivem Jtafwand, zu 
reinigen, mid war durcbgreifender als dies mit den tibli- 
ohen BeinigungsmaBnahoeH mdglioh 1st. Dabei kSimen die ein- 
selxien Elektroden naobeinander nit einer Binzelbursta durch- 
geputet warden,, es kann aber auoh eine Mebrsahl Von Elek- 
troden, gegebenenfalis das ganze Blektrodenbflndel, mit eut- 
aprechenden Bifr steneStsen auf .oinmai gereinigt werden . • 

In welter er Ansgestaitttng der Erflnduag liegen die an ihren 
austrittsseitigen Stirnseiten aofgeweiteten Siedersohlags- 
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elektroden mit ihren aufgeweiteten Enden miter ttberdeckung 
der Zirtsonenrauiae bilndig gegeneirander em und eind von 
einer den verbieibenden Eaum swispben ^ilterkamnerwandung 
mad Elektrodenbttndel abscairmenden Manschette eingefafit, 
so daB das gesaate Gas swangslaufig die Hiedersohlagselek- 
troden duronstriinend der Beinigung miterworfen wird. Zwecfc- 
oaBigerweise sind die Eiederschlagselektroden unter Bil- 
dung eines sechseckigen Bundes' aufgeweitet. Daraus resul- 
y J tiert die groBte Paokungsdichte der Elektroden und damit 
das Optimum an verbieibenden Strooungsquerschuitt. 

Die Punktion der elektriechen leiter fur die spannungsitih- 
renden Elektroden kann Ton der gemeinsamen, sioh anf in 
der Pilterkammer angeordneten Isolatoren absttttzenden Hal- 
terung fur die Elektroden, nSolioh deo Eahmen und den da- 
ran angeordneten, die Elektroden tregendm Iraversen, fiber- 
nommen werden* 



Aus Sioherfaeitsgrttnden kann der die Eilterkaamer absohlies- 
senden Haube ein die elektrieche Terbindung swisohen den 
spannungsfuhrenden Elektroden. tew. dem die Elektroden tra- 
genden Baameri und der Spannungequelle beim Abfaeben der Hau- 
be unterbrechender Schalter zugeordnet sein. 
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Pigur 1 einen Yertiialaohnitt durch den 

PUter, • 



Pigur 2 



einen Schnffct nach. Lisle H - XT 
In Pigur 1 , 



Pigur 3 



Pigur 4 



Pigar 5 



Pigur 6 



die Braufeioht auf einerffieder- 
aohlagselektrode, 

die Aneicht der Sprtthspitze eiuer 
sp^mnungsfiihr end en Elektrode, 

einen Burstenkopf fur die Hieder- 
echlageelektroden, 

einen Burstenlcopf far die apannunge- 
ftthrenden Elektroden. 



Her Pilter bestent aus der i« Sfime der in-Pig,* , einee _ 
seiobneten Pfeile ron den, sax reinigenden (fas. durcaetroaten 
Pilterkaamer WO bei die Singrauae 12 fcwiscben dea i* 
der Pilterfcaaaer 11 angeordneten Bifedel Jiederschiagaele^- 
troden 13 «nd den sentriach su den Hiederaoulageelektroden 
13 angeordneten, apannungsfuftfenden Blektroden 14 pasaiert 
warden, Beia Paaaieren der Sprtthepitsen 141 der spannunga. 



2206057 



- 8 - 



ftthrenden Elektroden 14 werden die ia Gas befindlichen 
Sohvebestoffe - feste und/oder fluseige Partikel ale ter- 
brennungsprodukte bsw. BOckstande aas der unYollstSndigen 
Yerbrennung - unipolar aufgeladen und die unipolar aufge- 
ladenen Partikel sodann an der ^Eimenwandung 131 der Kieder- 
sohlagseleJrtrode 13 abgeschiedeni 

Pflr die Atf reohterhaltung der Wirksamkeit des Fitters ist 
es erforderlieh, insbesondere die FiederschlagselektrodeB 
13, an denen eich die abgeschiedenen Partial abseteen, von 
Zeit su Zeit Ztt reinigen. Zu diesem Zweck ist eine Entnehm- 
barlceit der spannnngsfOhrenden Elektroden 14- aus der Pil- 
terkamaer 11 and daa.it aas den ffiederseHagselelctroden 13 . 
vorgesehen, die es gestattet, die Hiederschligselelctroden 
U «it BUrsten ge-aB Pigur 5 und die spaunungsinbrenden 
Elektroden 14 «it Bursten gem SB Plgur 6 su reinigen. Pie 
Mogliobkeit sur Eutnahae der spannungefuhrenden Elektroden 
14 aue der Pilterkaaaer 11 wird dadurch eroffnet, da* das 
Obertell der Fiiterkaaaer 11 als abnehabare Haube m ^ge- 
blldet let, «nd die spannungsfdhrenden Elektroden 14 geBein^ 
^ elner m8 ei * e » Paomen 16 und daran angeordneten fra- 
rereen 161 besteKenden Tragerkonetruktion aufgehangt sind, 
die nach Ibheben .der Haube 111 aus der Pilterkaaaer 11 ent- 
nehabar 1st. 

^HOOOI /neon 
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darseateut™ Spa.moage^elU an-tttelbar duroh ale let 
****** IrOTerSen 161 •** XetWa*,, . at, SjanDUDgB . 
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" 01,1 ^ EJektroaea M 
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den Bach Abhebeai einer die Pilterkanoex abschlie Ben- 
den Hattbe aus der JPilterkammer geiBeinsara entnehmbar 
. angeordnet siixU 

2. Elektrof liter nach Anspxuch 1, dadurch gekennzeiohnet, 

daB die an ihreh aastrittsaeitigen Stiraseiten aufgeweite- 
ten Hied er s chlagsel elctr o den ©it ihren aufgeweiteten Enien 
mrter Uberdecktmg der Zwisctuenraume bfindig gegeneinander 
anliegen tmd von einer den vierbl eibenden Emm zwiechen 
Pilterfcammerwandung mid mettrodenbfiMel abschirmenden 
Manschette eingefaflt sind, 

3. Elsktrofilter nach Ansprach." 2-, daddrbh- gekennzeichnet, 

daB die Mederschlagselektroden mrter Bildung etnes aechs- 
ectlgen Bundes aafgeweitet sind. - 

4. Elektrof ilter nach den Ansprttchen 1 bis. 3, dadurch geke;nn-- 
zeiohnet, daB der sich liber In der mterkammer angeordne- 
te Isolator en abstdtzende., oit die spanntmgafahrenden Elek- 
troden tragenden rr aver sen verse bene Eahmen tmd die Traverv 
sen die elektrischen leiter fur die spsnnungsfUhreriden 
Elektroden sind. 
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Defects in the images include but are not limited to the items checked: 
^Iblack borders 

□ image cut off at top, bottom or sides 

□ faded text or drawing 

□ blurred or illegible text or drawing 

□ skewed/slanted images 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ gray scale documents 

Klines or marks on original document 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 
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